Genomic diversity of necrotic enteritis-associated strains of Clostridium perfringens: a review.
The investigation of genomic variation between Clostridium perfringens isolates from poultry has been an important tool to enhance our understanding of the genetic basis of strain pathogenicity and the epidemiology of virulent and avirulent strains within the context of necrotic enteritis (NE). The earliest studies used whole genome profiling techniques such as pulsed-field gel electrophoresis to differentiate isolates and determine their relative levels of relatedness. DNA sequencing has been used to investigate genetic variation in (a) individual genes, such as those encoding the alpha and NetB toxins; (b) panels of housekeeping genes for multi-locus sequence typing and (c) most recently whole genome sequencing to build a more complete picture of genomic differences between isolates. Conclusions drawn from these studies include: differential carriage of large conjugative plasmids accounts for a large proportion of inter-strain differences; plasmid-encoded genes are more highly conserved than chromosomal genes, perhaps indicating a relatively recent origin for the plasmids; isolates from NE-affected birds fall into three distinct sequence-based clades while non-pathogenic isolates from healthy birds tend to be more genomically diverse. Overall, the NE causing strains are closely related to C. perfringens isolates from other birds and other diseases whereas the non-pathogenic poultry strains are generally more remotely related to either the pathogenic strains or the strains from other birds. Genomic analysis has indicated that genes in addition to netB are associated with NE pathogenic isolates. Collectively, this work has resulted in a deeper understanding of the pathogenesis of this important poultry disease.